EP O 082 505 A1

Européisches Patentamt

0’ European Patent Office

Office européen des brevets

®

@ Application number: 82111742.1

() Date of filing: 17.12.82

@ Publication number:

0 082 505
A1l

EUROPEAN PATENT APPLICATION

®inc: G 11 B 17/04

() Priority: 18.12.81 JP 203690/81
21.12.81 JP 205343/81

@ Date of publication of application:
29.06.83 Bulletin 83/26

Designated Contracting States:
BE DE FR GB LU NL

@ Applicant: Hitachi, Ltd.
5-1, Marunouchi 1-chome
Chiyoda-ku Tokyo 100(JP)

@ Inventor: Konno, Kazutoshi
48, Shioiricho-3-chome
Yokosuka-shi(JP)

@ Inventor: Sampei, Tohru
18-8, Ishigamidai-1-chome
Oisomachi, Naka-gun Kanagawa-ken(JP)

@ inventor: Wakabayashi, Manabu
Hitachiyoshida-Apartment House 594, Yoshidacho
Totsuka-ku Yokohama({JP)

@ Inventor: Minami, Kihachiroo
Hitachihachimanyama-Apartment House
1545, Yoshidacho Totsuka-ku Yokohama{JP)

@ inventor: Gotoh, Hidehumi
Keimeiryo, 850, Maiokacho
Totsuka-ku Yokohama(JP)

@ inventor: Utsugi, Isao
217, Hidakacho-1-chome
Hitachi-shi(JP)

@ Inventor: Ohuchi, Yoshio
23-6, Miinamidai Tokaimura
Naka-gun Ibaraki-ken(JP)

@ Inventor: Shiobara, Katsuhiro

Hattanbarajutaku 1-go, 7-3 Kokubuncho-2-chome
Hitachi-shi{JP)

Representative: Altenburg, Udo, Dipl.-Phys. et al,
Patent- und Rechtsanwilte
Bardehle-Pagenberg-Dost-Altenburg & Partner Postfach
86 0620
D-8000 Minchen 86(DE)

@ Cartridge receiving apparatus.

@ A cartridge (8) receiving apparatus for receiving a
medium (7) with signals recorded, having: a cartridge
container {9) for receiving the cartridge; guide plates (12)
enabling the cartridge container and the cartridge to move
between the non-operative position to the operative posi-
tion: and a sliding plate {14} having inclined parts (14b),
which permits the cartridge container and the cartridge to
move between the operative position and the non-operative
position.
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CARTRIDGE RECEIVING APPARATUS

BACKGROUND OF THE INVENTION
(1) FIELD OF THE INVENTION
The present invention relates to a cartridge
(cassette) receiving apparatus which houses a medium

in which signals are recorded by a magnetic, optical,

mechanical or other similar means.

(2) DESCRIPTION OF THE PRIOR ART

A signal reproducing system or a signal
recording system provided with a horizontally arranged
cartridge (cassette) receiving apparatus is well known.
In general, in these apparatuses a cartridge (cassette)
is inserted into a receiving apparatus through a slot
formed in a housing of the system overcoming the
elasticity of an ejector spring, and when a medium with
signals recorded is inserted completely, the medium
is connected to a driving mechanism. After the
cartridge has been placed completely in the receiving
apparatus, the medium is driven by a signal reproducing
mechanism.

To withdraw the cartridge from the receiving
apparatus, the driving mechanism stops, the medium is
removed from the driving mechanism, and the medium
is ejected from the slot by means of the spring force

of the ejector spring. However, the cartridge must
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not spring out from the receiving device owing to a
vibration or shock prior to the stopping of the driving
mechanism. Should the cartridge be readily ejected

from the receiving device, or, if not, should it be
temporarily removed from the receiving device, the
recording of signals in the medium or the reproduction

of signals from the medium would be carried out un-
reliably. It is essential, therefore, that the cartridge
can be easily loaded in the receiving device, and at

the same time that the cartridge be held securely, and
furthermore ejected with ease by a simple operation, when

necessary.

SUMMARY OF THE INVENTION

The object of this invention lies in offering
a cartridge receiving apparatus enabling a cartridge
to be loaded easily, to be held securely, and to be
ejected with ease, when necessary. More particularly,
this invention aims at offering a cartridge receiving
apparatus with an extremely simple structure in which,
when the cartridge is moved in advance in one direction
and inserted into the apparatus, subsequently the
apparatus automatically leads the cartridge to a proper
position, loading the cartridge wifh ease and properly,
and when the cartridge is ejected from the receiving
apparatus, the cartridge can be ejected by an extremely

simple operation.
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BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 is a side elevational view of the
essential parts of a receiving apparatus in accordance
with this invention;

Fig. 2 is an exploded perspective view of the
essential parts of the receiving apparatus of this
invention;

Figs. 3a, 3b and 3c are side elevational views
each illustrating the state of the cartridge prior to
loading in the cartridge container, the loaded state,
the state of being ejected from the cartridge container;

Fig. 4 is a front elevational view of the slid-
ing plate;

Fig. 5 is a front elevational view showing a
second example of the sliding plate;

Figs. 6a, 6b and 6c are front elevational views
of the guide plates and sliding plate explanatory of
the operation of the second example of the sliding plate;
and

Fig. 7 is a perspective view of an erroneous

operation preventing mechanism.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

Preferred embodiments of this invention will
be explained hereinunder by referring to the drawings.
Referring first to Fig. 1, a box-like housing 1 shown
by two-dot chain lines houses a system for recording

or reproducing signals. A chassis 2 as well as the
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receiving apparatus of this invention mounted on the
chassis 2 are accommodated in the housing 1. The
essential parts of the receiving apparatus consist of

a cartridge container 9, guide plates 12, and a sliding
plate 14, and the cartridge container 9 is formed as
the housing for containing the cartridge and is open

at its front side. Each guide plate 12 may be formed
separately and fixed to the chassis 2, or maf alternate-
ly be formed integrally with the chassis.

As illustrated in Fig. 2, éach offthe side
walls of the cartridge container 9. is provided with' '
pins 10 as well as a projéétioﬁ-Béj ;Ifﬁnécéséafy, é: 
rotatable sleeve 11 may be mounted on the éin 10. The
pin 10 engages with a guide channel l2a provided in the
guide plate 12. A tension spring 13 is retained at
one end by the projection S%a provided on each side wall

of the cartridge container 9, and the other end of the

tension spring 13 is retained by a projection 5 provided

in the chassis 2. The tension spring 13 stretched
diagonally. As for the sliding plate 14, pins 3
provided in the chassis 2 are inserted into long holes
l4a provided in the sliding plate 14, and is retained
slidably on the chassis 2 in the direction of the arrow
A in Fig. 2. The sliding plate 14 is pulled in the
direction of the arrow C in Fig. 1 by means of tension
springs 15 each retained at one end by a projection

l4c provided on the sliding plate 14 and at the other

end by a projection 4 provided on the chassis 2.
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1 A cartridge 8 is moved in the direction of the arrow A
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and inserted into the cartridge container 9 through an
opening 6 provided in the cartridge container. A
projection 14d provided in the sliding plate 14 has a
pushbutton (not illustrated) which extends by penetrat-
ing the wall portion of the housing 1, so as to operate
the sliding plate externally of the housing.

A cartridge 8, shown in Fig. 2, contain, for
instance, a magnetic disc 7. The magnetic disc 7 has

a central aperture 7a, and a hub 7b may be provided

in the periphery of the central aperture 7a, if necessary.

The cartridge 8 is also provided with a central
aperture 8f, and the disc 7 is rotated through this
central aperture 8f. In addition, the cartridge 8

is provided with a slot 8a through which the signals
are recorded in the disc 7 or recorded signals are
reproduced. Furthermore, the slot 8a of the cartridge
8 has a shutter 8b, and the slit 8a is opened or closed
as a projection 8e provided at the end of a belt 84

fixed to the shutter 8b slides along a groove 8c provided

on one side of the cartridge 8. The projection 8e
slides as-a projection 9b provided in the container 9
is fitted to the groove 8c, when, for instance, the
cartridge is housed in the container 9.

Figs. 3a, 3b and 3c show the state of the
cartridge 8 prior to being housed in the container 9,
the housed state, and the state of the ejection of the

cartridge 8 from the container 9. As shown in Fig. 3a,
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the cartridge is moved in the direction of the arrow A
and inserted from the opening 6 of the container 9.
When the cartridge 8 is inserted fully into the
container 9, the cartridge 8 contacts with a wall 16
opposite to the opening 6. When the cartridge 8 is

further moved in the direction of the arrow A with a

force greater than the horizontal component of the tension

developed by the tension spring 13, the tension spring
13 stretches, which, in turn, allows the pin 10 to move
along a horizontal guide channel 12b, and both the
cartridge 8 and container 9 are moved in the direction
of the arrow A. When the pin 10 reaches the end
portion of the guide channel 12b, by the vertical
component of the tension developed by the tension spring
13, the pin 10 drops along a vertical guide channel 1l2c,
the tension spring 13 shrinks, and at the same time the
container 9 is lowered. When the pin 10 reaches the
lowermost end of the vertical guide channel 1l2c, the
movement (lowering) of the container 9 stops. 1In this
condition, a medium housed in the cartridge 8, e.g.,

the magnetic disc 7, is connected to a driving mechanism
(not illustrated). If the pin 10 is present in the
vertical guide channel 12c, the container 9 cannot be
moved in the direction of the arrow A or in the

reverse direction. Then, the container 9 is held in

the dropped position by the vertical component of the
tension developed by the tension spring 13.

In other words, in the cartridge receiving
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apparatus in accordance with this invention, when the
cartridge 8 is housed in the container 9 and further
only pushed, the medium housed in the cartridge 8 is
easily mounted on the driving mechanism, and the
cartridge 8 is held securely in the container 9. On
the other hand, as shown in Fig. 3c, the sliding plate
14 is moved in the direction of the arrow A by overcoming
the tension of the tension spring 15 by the pressing

of the pushbutton (not illustrated), the tension spring
15 stretches, and the sleeve 11 fitted to the pin 10
provided in the cassette container 9 is brought into
contact with an inclined part 1l4b of the sliding plate
14. Furthermore, when the sliding plate 14 is moved,
the tension spring 13 stretches, and the sleeve 11 and
the pin 10 rise along the inclined part 14b and along
the vertical guide channel 1l2c. When the pin 10 reaches
the position of the horizonéél guidé channel 12b, the
tension spring 13 shrinks again, and the pin 10 moves
along the horizontal guide channel 12b in the direction
of the arrow C. Accordingly, the container 9 and the
cartridge 8 also move in the direction of the arrow C.
As a result, it becomes possible to withdraw the
cartridge 8 from the container 9. If the force applied
to the sliding plate 14 is removed, the tension spring
15 shrinks, and the sliding plate 14 returns to the
position shown in Fig. 3a. Fig. 4 shows the sliding
plate 14. The height H1 of the sliding plate 14

must be sufficient to move the pin 10 from the vertical
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guide channel 12c to the horizontal guide channel 12b.
Also, it is preferable that the height Hy is lower than
the horizontal guide channel 12b. It goes without saying
that the inclination angle 6 of the inclined part 14b
must be sélected appropriately. If a large inclina-
tion angle 6 is selected, the moving distance of the
sliding plate 14 becomes large; while if a smaller
inclination angle 6 is selected, the-moving distance of
the sliding plate 14 becomes small. But this neces-
sitates a greater force to move the sliding plate 14.
Fig. 5 shows a second example of the sliding
plate. In the sliding plate 14,rshown in Fig. 5, an
upwardly-extending hook part l4e is formed so as to
oppose the inclined part 14b. It is preferable that the
height H2 of the hook port l4e is made higher than the
height H; of the inclined part 14b. The function of
the hook part l4e is explained by referring to Figs.
6a, 6b and 6c, which are enlarged views of the guide
plate 12 and associated parts. When force Fl is applied
to the container 9, and the pin 10 moves with the
container 9 along the horizontal guide channel 12b in
the direction of the arrow A, the pin 10 is brought
into contact with the hook part 1l4e, and the pin 10
moves the hook part l4e in the direction of the arrow
A. When the hook part l4e moves, the sliding plate 14
also moves in the direction of the arrow A. When the

pin 10 shortly reaches the vertical guide channel 1l2c,

the pin 10 drops along the guide channel 12c. When the
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pin 10 reaches the lowermost end of the guide channel
12c, the sliding plate 14 moves in the direction of
the arrow C, and the hook part l4e engages with the pin
10. In this condition, the pin 10 is held inside the
vertical guide channel 12c. Therefore, if the sliding
plate 14 having the hook part 1l4e is used, the pin 10
will not move vertically aiong the guide channel 12c
even if a large vibration is applied to the container
9. Accordingly, the pin 10 is held securely at the
lowermost end of the guide channel 12e. If the sliding
plate 14 is moved in the direction of the arrow A, the
hook part l4e is disengaged, and the pin 10 moves

from the guide channel 12c to the guide channel 12b by
means of the inclined part 14b.

The sliding plate, shown in Figs. 4 and 5, in
biased by the tension spring 15, and is usually placed
in the position shown in Fig. 3a. Accordingly, in case
that the cartridge 8 is not inserted properly into the
container 9, e.g., if the cartridge 8 is inserted
obliquely into the container 9, and if the container 9
is pushed in the direction of the arrow A in Fig. 3A
with the end of the cartridge 8 collided against the
opening 6 of the container 9, the cartridge 8 moves in
the direction of the arrow A, and the pin 10 drops
along the vertical guide channel l2c without the cartridge
8 being properly housed in the container 9. In this
case, the cartridge 8 is not properly loaded in the

apparatus.
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Fig. 7 shows a mechanism preventing the afore-
mentioned erroneous operation. The essential part
of this mechanism is a lever 25, which is supported
rotatably by a pin 24. The pin 24 is fixed to the
chassis 2. A pawl 27 is formed at the end of the
lever 25, and the pawl 27 is engaged with a mating
recess 14f formed at the end of the sliding plate 14.
A rod 28 is fixed to the other end of the lever 25,
which extends vertically. A stopper 23 is formed in the
chassis 2, and a torsion spring 26 is retained by
the stopper 23, the pin 24 and one side portion of the
lever 25. The torsion spring 26 acts to rotate the
lever 25 in the direction of the arrow D. The stopper
23 prevents the excessive rotation of the lever 25.
In the state in which the sliding plate 14 is moved in
the direction of the arrow A and the cartridge 8 is
ejected from the container 9, the recess 14f of the -
sliding plate 14 engages with the pawl 27 of the lever
25. As a result, the sliding plate 14 cannot return
in the direction of the arrow C. In this condition,
the inclined part 14b of the sliding plate 14 closes
the &ertical guide channel 12c of the guide plate 12.
Consequently, even if the container 9 is moved in the
direction of the arrow A, the pin 10 cannot lower the
vertical guide channel 12c. When the cartridge 8 is
housed properly in the container 9, an end surface 8a
of the cartridge 8 is moved to contact with the rod 28,

which is made to move in the direction of the arrow E.
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As a result, the lever 25 rotates in the reverse direc-
tion of the arrow D, and the pawl 27 is removed from
the recess 14f. Then, the sliding plate 14 moves in
the direction of the arrow C, permitting the pin 10

to lower the vertical guide channel 12c. In other
words, if the mechanism shown in Fig. 7 is used, the
pin 10 of the container 9 is allowed to lower the
vertical guide channel 1l2c only when the cartridge 8
has been housed properly in the container 9. Further-
more, the lever 25 may be such that it retains the
sliding plate 14 when the cartridge 8 is housed in the
container 9, and that the lever 25 is disengaged from
the sliding plate 14 when the cartridge 8 has been
housed properly in the container 9, thereby allowing the
sliding plate 14 to return.

As explained above, the receiving apparatus
according to this invention has an extremely simple
structure, and the cartridge can be positioned properly
in the system by a very simple operation, and held
securely therein. Furthermore, the cartridge can be
ejected with facility by a simple operation, as

required.
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CLAIMS

1. A cartridge receiving apparatus for receiving
a cartridge (8) containing a medium (7) with signals
recorded, comprising:

a) a cartridge container (9) having a housing
provided on one end with an opening (6) for receiving
said cartridge (8), said housing having a plurality of
pins (10) protruding from side surfaces thereof;

b) guide plates (12) having guide channels (12a)
in which said pins provided in said cartridge container
can be moved, having horizontal guide channels (12b)
used for locating said pins of the container in a first
high position as well as vertical guide channels

(L2¢c) communicated with these horizontal guide channels
and used for positioning said pins of the container in
a second lower position;

c) a chassis (2) to which said guide plates (12)
are fixed;

d) a sliding plate (14) held slidably on said
chassis between a third position and a fourth position,
having inclined parts (14b) provided on said guide
plate in parallel with said guide plates, said inclined
parts (12b) delivering said pins of the cartridge
container along said vertical guide channels (1l2c)

from the second low position to said horizontal guide
channels, when said sliding plate (14) is slided from

the third position to the fourth position;
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e) a first tension spring (13), one end of which
is retained (9a) by said cartridge container, the other
end of which retained (5) by said chassis, and which

is adapted to move said pins of the cartridge container
to the first high position when said pins are located

. in said horizontal guide channels, and further adapted
to move said pins to the second lower position when
said pins are located in said vertical guide channels;
and

£) a second tension spring (15), one end of which
is retained by said sliding plate (14), the oﬁher end
of which retained by said chassis (2), and which is
adapted to move said sliding plate from the fourth
position to the third position.

2. A cartridge receiving apparatus according to
Claim 1, wherein, said sliding plate (14) has hook
parts (l4e) opposing the inclined parts (14b) thereof
in the sliding direction, wherein said hook parts (l4e)
engage said pins (10) and hold said pins in the second
position when said sliding plate (14) is in the thirxd

position.
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